Monitoring sol-to-gel transitions via fluorescence lifetime determination using viscosity sensitive fluorescent probes.
The sol-to-gel transition was monitored via the use of time-resolved recording of the fluorescence emission of viscosity-sensitive probes. Two dyes were chosen for the study, water-soluble DASPMI and a hydrophobic BODIPY, and steady-state, time-resolved and time-tagged fluorescence measurements were performed. These techniques, coupled with the probes different solubility, allowed complementary fluorescence lifetime and intensity data to be obtained from the dyes introduced into the matrix-forming mixture to produce sol-gel derived monoliths. Two different precursors were used as examples. A hydrogel was formed from a commercially available gellan gum (Gelrite), and a glass-like monolith was formed using tetraethyl orthosilicate. Changes in fluorescence lifetime could be related to those in the local viscosity sensed by the probe. The combination of this type of probe with time-resolved measurements is extremely useful in monitoring the microscopic changes that occur during the sol-to-gel transition within this important class of materials.